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Indian  Standard 

SPECIFICATION  FOR 

CARBON  STEEL  TUBES  FOR  USE  ON 

BOARD  SHIPS  FOR  WORKING  PRESSURES 

0-7  TO  17  N/mm2 

0.     FOREWORD 

0,1  This  Indian  Standard  was  adopted  by  the  Indian  Standards 
Institution  on  6  February  1974,  after  the  draft  finalized  by  the  Steel  Tubes, 
Pipes  and  Fittings  Sectional  Committee  had  been  approved  by  the 
Structural  and  Metals  Division  Council. 

0.2  Steel  tubes  covered  in  this  standard  are  used  for  supply  of  water,  steam 
and  oil.  Feed  water  pipes  and  heated  oil  pressure  pipes  ( 1*7  N/mma 
and  above)  are  not  covered.  Boiler  tubes  for  marine  and  naval  purposes 
are  covered  by  IS: 2416-1963*. 

0.3  This  standard  keeps  in  view  the  manufacturing  and  the  trade 
practices  followed  in  this  field.  In  the  preparation  of  this  standard,  due 
consideration  has  been  given  to  the  need  for  international  co-ordination 
among  standards  being  followed  in  other  countries  and  assistance  has  been 
derived  from  the  following  publications: 

ISO/R  336-1963  Plain  end  steel  tubes   welded  or  seamless.    Inter- 
national Organization  for  Standardization. 

Rules  and  regulations  for  the  construction  and  classification  of  steel 
ships  of  Lloyd's  Register  of  Shipping.  London.  1970. 

0.4  For  the  purpose  of  deciding  whether  a  particular  requirement  of  this 
standard  is  complied  with,  the  final  value,  observed  or  calculated, 
expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in 
accordance  with  IS:  2-1960f.  The  number  of  significant  places  retained 
in  the  rounded  off  value  should  be  the  same  as  that  of  the  specified  value 
in  this  standard. 


1.  SCOPE 

1.1  This  standard  covers  the  requirements  of  welded  and  seamless,  plain- 
end  mild  steel  tubes  for  pressures  of  0*7  N/mm2  up  to  and  including 
1*7  N/mm2  and  temperature  up  to  220°C.     The  requirements  for   feed 

♦Specification  for  boiler  and  superheater  tubes  for  marine  and  naval  purposes. 
tRules  for  rounding  off  numerical  values  (  revised). 
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water  pipes  and  heated  oil  pressure  pipes  are  not  covered  by  this 
standard. 

Note— I  kgf=  9*8066  N. 

2.  TERMINOLOGY 

2.0  For  the  purpose  of  this  standard,  the  following  definitions  shall  apply. 

2.1  Batch — A  convenient  quantity  of  tubes  of  the  same  size 
manufactured  from  the  same  cast  of  steel  and  subjected  to  the  same 
finishing  treatment  such  that  a  suitable  number  of  tubes  taken  at  random 
for  purposes  of  test  will  adequately  represent  the  whole  batch.  In  the 
case  of  tubes  heat-treated  in  a  continuous  furnace,  a  4  hour  production 
shall  constitute  a  batch. 

2.2  Black  Tube  —  Tube  as  manufactured,  but  without  any  subsequent 
surface  treatment. 

2.3  Nominal  Bore  —  Nominal  internal  diameter  of  tube.  It  may  be  the 
actual  bore  or  an  approximation  to  it. 

2.4  Random  Length  —  Normal  manufacturing  lengths  which  may  vary 
over  a  range  of  several  metres.  Alternatively,  a  length  range  agreed 
between  the  purchaser  and  the  manufacturer. 

2.5  Tnbe  (Pipe) —  A  long,  hollow,  open-ended  object  of  circular  or 
other  cross  section.     The  term  tube  is  synonymous  with  the  term  pipe. 

3.  DESIGNATION 

3.1  Mild  steel  tubes  covered  by  this  standard  shall  be  designated  by  their 
nominal  bore. 

4.  SUPPLY  OF  MATERIAL 

4.1  General  requirements  relating  to  the  supply  of  mild  steel  tubes  shall 
conform  to  IS:  1387-1967*. 

5.  MANUFACTURE 

5.1  Steel  for  tubes  shall  be  manufactured  by  open-hearth.,  electric,  duplex, 
basic  oxygen  or  a  combination  of  these  processes.  In  case  any  other 
process  is  employed  by  the  manufacturer,  prior  approval  of  the  purchaser 
should  be  obtained.     Rimming  steel  is  also  acceptable. 


♦General  requirements  for  the  supply  of  metallurgical  materials  [first  revision), 
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5.1.1  Steel  tubes  shall  be  manufactured  by  one  of  the  following 
processes: 

a)  Hot-finished  seamless  (HFS), 

b)  Cold-finished  seamless  (CFS), 

c)  Electric  resistance  welded  (ERW), 

d)  Gold-finished  electric  resistance  welded  (CEW), 

e)  Hot-finished  welded  (HFW),  and 

f)  High  frequency  resistance  or  induction  welded  (HFRW/HFIW). 

5.2  All  welded  tubes  shall  be  normalized  and  cold-drawn  seamless  tubes 
shall  be  annealed.  For  hot-finished  welded  tube  heat  treatment  is  not 
required  provided  the  finishing  temperature  is  above  the  recrystallization 
temperature. 

6.  MATERIAL 

6.1  Chemical  Composition 

6.1.1  The  ladle  analysis  of  the  steel  for  tubes  when  made  in  accordance 
with  IS: 228-1959*  shall  not  show  sulphur  and  phosphorus  in  amount 
exceeding  0*050  percent  each  and  the  carbon  content  shall  be 
0'20  percent,  Max. 

6.1.1.1  Product  analysis  —  The  maximum  permissible  variation  of 
sulphur  and  phosphorus  in  case  of  product  analysis  from  the  limits 
stated  in  6.1.1  shall  be  0'005  percent  each. 

7.  DIMENSIONS 

7.1  The  dimensions  and  nominal  weight  of  black  tubes  shall  be  in 
accordance  with  Table  1  subject  to  the  tolerances  permitted  in  8. 

8.  TOLERANCE  ON  THICKNESS,  DIAMETER  AND  WEIGHT 

8.1  The  following  manufacturing  tolerances  shall  be  permitted  on  the 
tubes: 

Tolerance 

a)  Outside  Diameter  (all  sizes)  ±  1  percent  or  ±  0*5  mm 

whichever  is  greater 

b)  Thickness: 

1)  Welded: 

i)  Up    to    and   including  ±  7*5  percent 

139-7  mm  OD 

ii)   Over  139*7  mm  OD  ±  10  percent 


♦Methods  of  chemical  analysis  of  pig  iron,  cast  iron  and  plain  carbon  and  low  alloy 
steels  ( revised). 
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2)  Seamless: 

i)  Hot-finished  for  thick- 
ness to  OD  ratio  of  up 
to     and     including     3 

percent 

ii)  Hot-finished  for  thick- 
ness to  OD  ratio  above 
3  percent 

iii)   Cold  drawn 

c)  Weight: 

1)  Single  tube  (irrespective 
of  the  quantity ) 

2)  For    quantities    of    less 
than  150  m  of  one  size 

3)  For  quantities  of  150  m 

and  over  of  one  size 


Tolerance 
±  15  percent 

±  12'5  percent 

rb  10  percent 


+  10  percent 

—  8  percent 

+  10  percent 

—  8  percent 

=fc    4  percent 


d)  Random  Lengths  —  Tubes  shall  be  supplied  in  random  lengths 
from  4  to  7  m.  For  orders  of  over  150  m  of  any  one  size  of  tube, 
it  shall  be  permissible  to  supply  short  random  lengths  from 
2  to  4  m,  provided  that  the  number  of  such  lengths  does  not 
exceed  7"5  percent  of  the  total  number  of  lengths  for  sizes  65  mm 
up  to  and  including  100  mm  nominal  bore,  and  5  percent  for 
all  other  sizes.  Jn  addition,  it  shall  be  permissible  for  two  lengths 
to  be  jointed  together  to  make  a  random  length,  provided  that  the 
number  of  such  jointed  lengths  does  not  exceed  7'5  percent  of  the 
total  number  of  lengths  for  sizes  65  mm  up  to  and  including 
100  mm  nominal  bore,  and  5  percent  for  all  other  sizes. 

e)  Exact   Lengths  —  Where   exact   lengths    are    specified    each    tube 

+  6 

shall  be  within  _  ~  mm. 

9,  GALVANIZING 

9.1  Where  tubes  are  required  to  be  galvanized,  the  zinc  coating  on  the 
tubes  shall  be  done  in  accordance  with  IS :  4736-1968*. 


♦Specification  for  hot-dip  zinc  coatings  on  steel  tubes. 
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TABLE  1    DIMENSIONS  OF  STEEL  TUBES 

(Clause  7.1) 
All  dimensions  in  millimetres. 


Nominal  Bore 

Outside  Diameter 

Thickness 

Weight  of  Black 
Tube  Plain  End 

kg/m 

(1) 

(2) 

(3) 

(4) 

6 

10*2 

2*0 

0-410 

8 

13*5 

2-35 

0-655 

10 

17*2 

2-35 

0-872 

15 

21*3 

2-65 

1-236 

20 

26-9 

2*65 

1-607 

25 

33*7 

3-25 

2*779 

32 

42*4 

3*25 

3-572 

40 

48*3 

4-05  , 

4-480 

50 

60*3 

4-50 

6-17 

65 

76*2 

4-50 

7*92 

80 

88*9 

4*85 

10*191 

100 

114*3 

4-85 

13-271 

125 

139*7 

5*40 

17-9 

150 

168-3 

5-40 

2T7 

10.  HYDRAULIC  TEST 

10.1  Each  tube  shall  be  hydraulically  tested  at  the  manufacturer's  works 
either  before  or  after  galvanizing.  The  test  pressure  should  be 
maintained  for  sufficient  time  to  permit  proof  and  inspection.  The  test 
pressure  shall  be  1'5  times  the  design  pressure  or  7  N/mm2  whichever  is 
the  greater.  The  test  pressure  shall  not,  however,  exceed  that  calculated 
from  the  following  formula: 

2  X  S  X  t 


P  = 


D 


where 


P  =  test  pressure  in  N/mm2, 

S  =  0*4  X  minimum  specified  tensile  strength  in  N/mm2, 
t  =  wall  thickness  in  mm,  and 
D  =  nominal  outside  diameter  in  mm. 

11.  TEST  MATERIAL 

11.1  Tests  shall  be  made  on  straight  pipes  after  completion  of  all  drawing 
and  heat  treatment  operations.  Two  percent  of  the  steel  tubes  shall  be 
tested  from  each  batch  for  mechanical  properties.  The  number  of  tests 
may  be  reduced  to  one  percent  at  the  discretion  of  the  inspecting 
authority. 

7 


IS:  7174- 1974 

11.1.1  Tubes  should  be  presented  for  tests  in  batches.  Each  batch  should 
contain  not  more  than  400  lengths  when  outside  diameter  is  114*3  mm 
or  less  and  not  more  than  200  lengths  when  the  outside  diameter 
is  greater  than  114*3  mm.  Each  pressure  pipe  selected  for  test  shall 
be  subjected  to  tensile  and  bend  tests. 

11.2  A  batch  shall  consist  of  pipes  of  same  size  manufactured  from 
the  same  cast  of  steel  and  subjected  to  the  same  finishing  treatment  in  a 
continuous  furnace  or  in  the  same  furnace  charge  in  a  batch  type 
furnace. 

12.  MECHANICAL  TESTS 

12.1  Tensile  Test  —  Test  pieces  shall  be  taken  from  the  ends  of 
selected  tubes  and  tested  in  accordance  with  IS:  1894-1962*  and  shall 
comply  with  the  following  requirements: 

a)  Tensile  strength  335  to  450  N/mm* 

b)  Yield  strength  211  N/mm2,  Min 

c)  Percentage  elongation  on  27  percent,  Min 
gauge  length  5*65  \f  a  ( where 

a  is  the  original  cross-sectional 
area  of  the  test  specimen) 

12.2  Flattening  Test  — The  flattening  test  shall  be  carried  out  in 
accordance  with  IS:2328-1963f.  The  test  shall  be  continued  until  the 
distance  between  the  platens,  measured  under  load,  is  not  greater  than 
the  value  given  by  the  formula: 

D 

where 

H~  distance  between  platens  in  mm, 

t  =  specified  thickness  of  tube  in  mm, 

C  =  a  constant  =  0*09,  and 
D  =  specified  OD  of  the  tube  in  mm. 

12.3  Bend  Test  —  The  bend  test  may  be  taken  as  an  alternate  to  flatten- 
ing test  and  may  be  carried  out  as  follows. 

♦Method  for  tensile  testing  of  steel  tubes. 
tMethod  for  flattening  test  on  steel  tubes. 
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12*3-1  The  bend  test  piece  shall  be  cut  as  a  circumferential  strip  of  the 
full  wall  thickness  and  with  a  width  of  not  less  than  35  mm.  The  test 
piece  shall  be  bent  in  the  direction  of  the  original  curvature.  The 
sharp  edge  of  all  rectangular  section  bend  test  piece  may  be  removed  by 
a  suitable  mechanical  means  to  a  radius  not  exceeding  1'5  mm. 

12*3.2  The  test  shall  be  carried  out  at  ambient  temperature  and  shall 
consist  of  bending  the  test  piece  by  pressure  or  hammer  blows  around 
suitable  former.  The  diameter  of  the  former  and  the  required  angle  of 
bend  shall  be  three  times  the  thickness  of  test  piece  and  180°  respectively. 
The  sides  after  bending  shall  be  parallel  and  apart  by  a  distance  equal 
to  the  diameter  of  the  former  specified  for  the  material. 

12.3.3  The  test  shall  be  considered  satisfactory  if,  after  bending  as 
above,  the  test  piece  is  unbroken  and  free  from  cracks  and,  in  the  case 
of  rolled  products,  is  also  free  from  laminations.  Small  cracks  at  the 
edges  of  the  rectangular  test  pieces  are  to  be  disregarded. 

13.  RETESTS 

13.1  Should  a  tube  selected  for  testing  fail  in  any  one  or  more  of  the 
tests  specified,  two  further  tests  of  the  same  kind  may  be  made  on  two 
other  tubes  from  the  same  batch.  Should  either  of  these  further  tests 
fail,  the  batch  of  tubes  represented  may  be  heat-treated  again  and  then 
retested  for  all  tests  but  twice  the  number  of  list  pieces  shall  be  selected. 
If  all  the  repeat  tests  are  satisfactory,  the  tubes  shall  be  deemed  as  comp- 
lying with  this  standard,  provided  they  conform  in  all  other  respects  with 
the  requirements  of  this  standard  but  if  failure  again  occurs,  the  batch  of 
tubes  which  the  test  pieces  represent  shall  be  deemed  as  not  complying 
with  this  standard. 

13.1.1  Tubes  shall  not  be  heated  above  the  upper  critical  temperature 
more  than  three  times. 

14.  WORKMANSHIP 

14.1  Materials  shall  be  free  from  segregations,  flaws  and  laminations  of 
such  a  nature  as  would  be  harmful  in  service.  The  surface  finish  should 
be  in  accordance  with  good  practice  and  surfaces  should  not  be 
hammered,  peened  or  treated  in  any  way  that  may  invalidate  the  surface 
examination.  The  ends  shall  be  cut  square  with  the  axis  of  the  tube. 
Finished  tubes  shall  be  reasonably  straight  and  have  smooth  ends  free 
from  burrs. 

14.2  When  there  is  visible  evidence  to  doubt  the  soundness  of  any 
material  or  component,  such  as  flaws  in  test  pieces  or  suspicious  surface 
marks,  the  manufacturer  is  expected  to  prove  the  material  by  any  suitable 
method. 
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15.  MARKING 

15.1  Unless  otherwise  agreed  to  between  the  purchaser  and  the  manufac- 
turer, each  tube  shall  be  legibly  marked  at  one  end  and  at  a  suitable  place 
not  more  than  300  mm  from  the  end  with  the  following  details  in  the 
sequence  indicated: 

a)  Manufacturer's  name  or  identification  mark, 

b)  Nominal  bore  and  thickness  of  tube,  and 

c)  Number  of  the  Indian  Standard  ( for  example  Ref  IS  :  7174 ). 

15*1.1  For  tubes  under  20  mm  diameter5  which  are  bundled,  the  above 
information  may  alternatively  be  stamped  on  one  or  more  metal  tags 
which  shall  be  securely  attached  to  each  bundle.  Any  additional  marking 
required  by  the  purchaser  shall  be  specified  in  the  order. 

15*2  The  material  may  also  be  marked  with  the  ISI  Certification  Mark. 

Notjbs  —  The  use  of  the  ISI  Certification  Mark  is  governed  by  the  provisions  of  the 
Indian  Standards  Institution  (  Certification  Marks  )  Act  and  the  Rules  and  Regulations 
made  thereunder.  The  ISI  Mark  on  products  covered  by  an  Indian  Standard  conveys 
the  assurance  that  they  have  been  produced  to  comply  with  the  requirements  of  that 
standard  under  a  well-defined  system  of  inspection,  testing  and  quality  control  which 
is  devised  and  supervised  by  ISI  and  operated  by  the  producer.  ISI  marked  products 
are  also  continuously  checked  by  ISI  for  conformity  to  that  standard  as  a  further 
safeguard.  Details  of  conditions  under  which  a  licence  for  the  use  of  the  ISI  Certifica- 
tion Mark  may  be  granted  to  manufacturers  or  processors,  may  be  obtained  from  the 
Indian  Standards  Institution. 

16.  PROTECTION  AND  PACKING 

16.1  Tubes,  not  otherwise  protected,  shall  be  varnished  or  suitably  painted 
externally  throughout  the  length  unless  ordered  unvarnished  or  unpainted. 
Where  tubes  are  bundled  for  transport,  all  qualities  of  tubes  shall  be  packed 
in  accordance  with  IS: 4740-1968*. 


*Gode  of  practice  for  packaging  of  steel  tubes. 
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%is=iU  AMENDMENT  NO.  1       JULY  1983 

TO 

IS:7174-1974  SPECIFICATION  FOR  CARBON  STEEL  TUBES 

FOR  USE  ON  BOARD  SHIPS  FOR  WORKING  PRESSURES 

0.7  to  1.7  N/mn2 

;  Alterations^/ 

(Page  5 >   clause  6.1.1)  -   Substitute  the  following 
for  the  existing  clause: 

f 6.1.1  The  ladle  analysis  of  the  steel  for  tubes 
shall  not  show  sulphur  and  phosphorus  in  amount 
exceeding  0.050  percent  each  and  the  carbon  content 
shall  be  0.20  percent,  Max.1 

6.1.2  The  ladle  analysis  of  steel  shall  be  carried 
out  either  by  the  method  specified  in  IS: 228*  and  its 
relevant  parts  or  any  other  established  instrumental/ 
chemical  method,   In^case  of  dispute  the  procedure 
given  in  IS:228*  and  its  relevant  parts  shall  be 
referee  method.   However,  where  the  method  is  not 
given  in  IS: 228*  and  its  relevant  parts,  the  referee 
method  shall  be  agreed  to  between  the  purchaser  and 
the  manufacturer . ■ 

(Page   S,  clause  6.1.1.1)   -  Substitute  '6.1. 2.1' 
for    ,6.1.1.1t. 

(Page  53  foot-note  vrith   ,*1  mark)   -  Substitute 
the  following  for  the  existing  foot-note: 

'^Methods  for  chemical  analysis  of  steels 
(issued  in  several  parts)  ♦ f 

(SMDC  22) 
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